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Weil b*k*n*±H«# de* m*n$cklf<4ifc JC&rpct y^n Na- 
tur aus sum Scnwisunea weaig gtignet ist and die 
krSftigen Bete- und Rudnrnmuikcln mdit unmittdbar 
und nnr unvoUkprnmen cur Schwimmbewftgung hcr- 
augezogen wer den konnen > hat der Mensch ea nicht 
an Yerauchca zur Besdtiguxnj dieser Idangd feakn 
lassen, faiTfm er die Flfidhe der FuBaohle durch Vor- 
nchttutgou xu vttgrdBern trachtet*, damit ttie emeu 
der Beinkraft entsprtchtnden Wassetdruck aufueh- 
xnen und auf dfeae Wdse due atarkere Vbrtriebskraft 
crzeagen kronen*- Anf eine solche Vorricfctnng, die 
aus einer am Fufl ru befestigenden Schtrimtttflowe bo- 
irtht und mit Riem*t oder B*ftdtm am Ftxfl befestigt 
bftsieht mch die Erfmdnng. 

•Ea iat bexeits eine grofle Anzahl darartiger 
Schwiinrnvoriidituagen bekantrt, ErwShnt sden urn 
Schaiaiere schwenkbare Klappen, die Rich mit oder 
ofane Fcderkraft sprdzea, oder FEcher, die aich unter 
dem Waaserdrnck ansdnantierfalten. SchHefllich ge- 
hdrea zn diesen auch die am Gummi oder ELnnatBtoff 
bodtebenden Hassflossen, dertn vordere Spitzen aich 
infolge ihxer Elartizit&t bd der Bembewegung ver- 
bfegen, Je tiHcTtiVm der Wnaaexdxuck vOq oben oder 
von unfen kommt 

Wanreod bci diesen FloGfitn bdm AbatoBen der 
Beine wohl die Druekflache toll zcr Gdttmg kommt, 
wifd hineegta bcim Anzithtu der Brine der Unter- 
drack unter der FEcha dutch die Sagwirkcng fdnn 
erbeblichen Bremswider&tand auftl&en, der die wtrt- 
valie Vdrtriebfikraft beim BeuiritfcwirtsatnBen zmn 
Tdl wicker mufhebt. Auflcrdetn Termag em* fiolche 
Fktfse nicht, da sie eine bartiintnte CrSifle nicht fiber- 
schreiteu kann, die im Bdn Liegende Muakdkrsit ge- 
mlgend anaztmntzexL Hlnaichtlich der Aninntmng der 
Bdnkrafte und des Erzxtlcns eincs radglichvt gunati- 
gen WWoittgagradcs gcmlgto tokhe Flosren nicht 
den liydmdynamiscaeni Anfordertwgea 

Diese Nachteiie salien dnrch die Erfindnng yermie^ 
den werden* insbeso&dare soli bdm Analehen deir 
Beine der Umcrdrttck unter der Flom b«dtigt wcr- 
den, wnbd gleidizdtig die Dnrekwiria mg an der 
Flos 3 e vcrbessert werden soli Das Z(e] Ut also, eiu 
und dieselbe Flidie einerseita all Dmckflicbe, an- 
dererseita ak UnterfruckflSche moglichet -wirksam so 
marhfn und die rinandcr widcrsprechcndoi Forde- 
nmgen in gunetigster Webe anaeunuteen. 

Erreicht wird dieses Zfei in der Hanpusache dutch 
dnen dnaedEonnigea Spalt ul der Flossenoberfl^cKc 
der qner snr Langsrichhmg der SchwimmffnRwe liegt 
und von dttcn Han d lftoteti adtlich begremt \tt Voiv 
tcilhaft ist dieaer Spalt im Berekh der Zehen oder 
<twas diTOr, t^gdjenenfallB &nch unteAalb oder 
ftcbtn der Fuflsohle angeordnet Hierdnrth tritt von 
der Draeksdte Wasaer aof die Saugedte und spult 
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den auf der SaugsdtB entstdienden Tatraum wcg. Da- 
beL Hldet sfeh dne >ZirkaJaiion« tun das vordere 
*° Flachenatncka vclche, qucr tur Floafx&bewegung an- 
gestrfimt, tint Vortriebskraft ergibt ctwa vie bd 
dner $chi^4tchranbe> 

AtufunrangsbdffpieJr der Brfindung ~m scheqw 
Usdter Daratdlong zeigt die TrifJimtng m den Abbs 1 
°5 bis 9; Dabd sind die Befeatigung der Flosse und an- 
dere zut Erlaotemug dei >MinrfMHyiy^wt«fan/f n tm . 
wichtfge Kinzelteile niche elnpzeichnet. 

Abb. i xdgc eine Schwimmfloase mit dnem quer 
za ihrer Langsrichtun^ liegenden Spalt 1, der sdtlich 
so bis m den Randleiaten2 rdcht Der Spalt k&nn na- 
tfirWch audi tthrfg gwtcllt wtrden; er kann Yor oder 
aach Writer den Zehen, win die Abb. 2 eeigt, angeord- 
nct sem; er kann aber anch nnmittelbar unter oder 
in der FnBsOhle liegfin, wie Abb.3 erkennen liflt Die 
tS in diesem Fall entatehenden adtlichen Flachen kon- 
nen dann sdbsttttige; dn- oder bddsdtig wirfcende 
lOappen 3 oder ZntotxschlftgftoAdcn erhaltch, am 
Totraume unter der Floasenflache auisulnsen. In 
Abb. 4 lit der Spalt 1 l&nga der Raadletste 2 
i° nach hinten veriangert Dadurch enifiteht eine 
den Schlagfiosaentdl 4 blldende bewegliche Znnge, 
wdebe bd ]eder Anderun^ der SAlftgrkhtwg 
den Au8«chlag amkrt und somit due SpaltstnS- 
rnung an der vnrderen, ala lidtnossentdl^ hezdeh- 
netsn Flaohs hervorrnft, wdche grofler sein ala 
bd dts£acheni Spalt In der Abb. 5 1st der Spalt 1 
dicecr Zttxgt athfSg *ur FlrwwiT Sng»f khttmg ge$t«Ut* 
ma 1*1 ate ffir die S fritting dea Fuflea au bekemmeu, 
tmd in der Abb. 6 iat der SchiagfiofiaenteiJ in eineelne 
$o Lamdlefii', die paralld aur Stromnngsriditnng iie- 
gea, aufgeZdet In der Abfcu 7 hat der Schlagflossen- 
tdl sdbst sdtlxche Uandldstena In Abb. 8 ist eine 
Floase dargtttdh. w^ebe ctwa doc trapeaf&nnige 
AnBentew bedcrt. In der Abb. 9 1st achlicflUch as 
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erfeennen, wie der nach unten dnrchgebogene Schks- 
floBsetfdl durch Bander 6 gehalten and der R*nm 
outer der Fuflsdhle dnrch cine dastiache itromungs- 
gfinstige Fuhrtmg7 ascge&llt wlcd. 

Mit Rackaieht uif die riaturiiche Stdlting des 3 
Fttfle* tifld iuxf seine Kraftwiriomg fiber die Zehen 
zuxn FcxfmWn kana der Fufl etwa* scbratf xur 
I^srolttellinie der Floaac liegen, wie in Abb. 2 and 
3 betspieisweUe dargestdlt i«t El kann eber audi, in 
Schtflgrichtnnr gesehen, die Ftasec einea kklncn io 
Winkel na FuflsflWe bUden, so dafl die Floss* da- 
durtfa etwa in die tUchtung des Sciuenheinee faHt, 
etwa wie wenn in Abb. 9 die Floase in Richrang <*» 
gezdehneten ScMagfloaacntelles fillt. 

Der Ldfflosscnteu 1st im aUgememen starx, abge- is 
sehen von der Spite* die ctwas nmthgbbig Beta fcann. 
Die FlaseenkcfistruktJo& ist feat mit der Fufl- 
befestigwig verbnnden. Sfe hat emen profiliertea 
QtierBdmitt, ebenao wie der Sddagflossenteil an ad- 
ner Spitze cfac seharfe Kante besitxt Die Scfalag^ *a 
•and Leitfloaaentdk batmen such bdieMg anderx Um- 
riflfbnnen beeitzen, die dnee DreJccks, elnes 
Trapezes, einea HaJhkrelses oder die cine* Fiscn- 
schwanxes 0<t dgt, die letsteren mit cder ohne aus- 
geaaekter Ksutic Die Gxofle der F1«« 1st der Fefl- ai 
oder Bdnkraft angepaflt* wie ea des praktisdien Au- 
fardenmgra e ul d pi icht Fur das Gefaen aul dem Land 
fcann atich der ▼ordere Ldtfloasentcil sfetvefambar ane- 
gebfldet werden. 

Die Eandleisten eind SO bocfa anazubllden, dafl die so 
Strewing nkht tcd der Dmdoeite nach der Sang- 
«ehe treten kanii- Etwa noch vorruaehende Ver* 
stdrungarippen werden ebenfalb in Rlchtung der 
Relarivatrd'tnung gtltgt, 

Die Ftossen werden in bekannter Wds© dorch is 
Ledar- oder GummiricnyJO, dnrch Zugb&rideT nder 
Gumciiaangcr ttnd ahnliche Voirichtnngen am FttA 
befestigt. Aucfa fcann das &mzt SchwTmm^erat in 
dnexn Sdmh Uegen, wobd der Zchen- oder Fersentefi 
au$g«ehnltten werden karm. Urn die Bdnkraft zur 40 
BesdrieunigutK der Sthwimntbewegung and nicht 
ailein ror Maaeenbewegttng der Flosse an^tmntzen, 
wird man die Flowe so Wcht wie mdglicK bauen; an 
S telle dee vernal tninmaflig schweren Gvtmmte wird 
man etwa glaaraaemrst&rkte Kunsiatoffe od.dgi. ver- 4a 
wenden, audi Gewebe, die nacfa Art der Ldchtfcau- 
konfltrtikrion fiber can Gerippc geeogen werden 
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L SdrwimmAoase, die aus etner fiber die Zebcrt 
each vorn ragendtn. mit Randleisten nnd ge- 
gebeoenfalla mit VeretdfungBrippen Terstarkttr 93 
Schwimmflacb^ besteht utzd mit Rienten oder 
Bandera am Fufl befesttet wind, dadurm fmenn- 
tddmott dafl die FlasaenflacLe <mer zur Ltaff*rleh- 
tung der ScbwlnnDfloeae dnen dusonformigen 
SpJt(l) aurweiat derseitUcniwmdmRasdleiBten 60 
(2) begrenzt ist 

2. Schwimmflosse naeb Anapracb 1, dadnrdi ge- 
kennrddmet, daJ der duesmfdrmige Spalt (1) 
Im Bereich der Zehea oder etwaa daw ange- 
ordnet ist. <5 

3, Schwimmfloese nacfa Acfipruch U dadurcb gtr 
kennarifbnet, dafl der dusenfonnige Spalt (1) 
unternalb oder neben der Fufitthfe angsordnet iflt 



4. Sdrwi nttn floaae naeb Ansprucb 1 bia 3, da« 
durch gekemueicniiet, dafl anr Bildung elncs 
innernalb der Floaaenfiache licg^nden, vom 
Stromung^druek beauf schlagten Sduagflossenteilefi 
M der quertiegende Spalt (I) an seinen Enden in 
FloSfrml angarichtung nach TQekwfirta verifingert 
isL 

5, Sefcwinimflneae nach Ansproeb 1 Ms 4, da- 
dtnxh gekeonzeidinet, daJft der rwiachen dem Schl ag- 
floasenteil (4) und dem vorderen ala Leitflos&e 
wirkenden TeU (fi) der Schv/immfloeBe Uegendc 
Spalt (1) aebrag znr Flossenlingarielrtting Hegt 

SciwimmflMae nach Awprucn 1 bia 5, da* 
dnrch gekimnzdelinet, dafl in der aieb bia znr 
Ferae del Fuflea eratreckenden Fleasennachc 
beiderseits dea FnBes ZuaatxacolagRoesen (S) an- 
geordnec auuL 

7« Sehwimmflpaac nacb Anapmeh 1 bis 6, da- 
dnrch gekerm^eJchnet; dafl der Auaaduag dea 
Schlagtoaenteila (4) durch Bander (6) oder An- 
schUgtbegrenetist 

6^ SchwiromflfMRC each Azuprudz 1 bU 7, da- 
dorcn gekecnzeiduids. dafl der awiacnea Fnflsohle 
und dem ScblagrWaenteil (4) aieh bUdende Tot- 
ranm dnrch eine elastiache Btranungsgunatige 
Fubrung (7) an^gefBttt ist. 

9. Schwmnnflosse nack Ansprucb 1 his 8, da- 
durch geloenneeidme^ dafl der Schlagfloasenteii m 
utenrere in Stromung^ricntmig iiegende LgmeUen 
(40 aufgetciltiat. 

la Scbwiininfkuae nach Anaprachl bis 81 da- 
dorch gekennaeiclmtt, dafl der SchlagnoaaenteO (4) 
an belden Lasgaaciten je eine fiber und tmter die 
Floasendicke reichende Verstarkangaleiate (8) auf- 
wejit 

1L Sdrwimmflosae naeb An&pznch 1 tna 10, da- 
dnrch gcJtenneeietinet, dafl die Flacfae der 
Schwimraflosae mit der Flache der Fnflaohle elnen 
Winkel bUdet, der etwa dem entapricht, wdcbtr 
bei geatrecktcm Fufl awixhen der Fuflsohlc und 
der gedacbten Langsachae dee Unterscbenkela ge- 
Hldet wird. 

12. Sdawimmflosee nach Ansprucb 1 bia 1U da- 
durch gckrrmicichnet dafl die in Stromtragoricb- 
timg Iiegende Aek&e der Schwimtnflosse mit der 
Lingaricntuag dd Fuflea dnen Winkel btidet 

13. Scnwimmfloase nach Anapmch 1 bia 12, dn- 
durcb giektrttttdchnefc, dafl der Leitfiossenteil (5) 
am vorderen Bnde dastisd] biegsam iat. ^ 

14r Schwimmfloase nach Anapmch 1 bia 13, da- 
durch gekenneeiebnet dafl der Ldtfiossentdl (5) 
abnehmber auageuldet ist, 

15. Scbwimtoflosse nach Anapmch 1 bis 14* da- 
dnrch gdctmwdchnet, dafl die Vorderkante des 
LeirfloesexndU (5) echrag aur Schwimutfloasen- 
langsrichtuttg Hegt nnd in einer eeltllcbcti Spitze 
atuu&uft 

16* Schwiramfloase nach Attapruchl bis 15, da- 
durch gofcennadchnet; dafl SchSagfloesenteil T4) 
und Lertflossentfil (5) doe vom Rechteck oder 
Trapex abwdehende, beUebige Form bcsiteen. 



In Betracht gazogene Druckachtiften: 
Deutsche Patentscfarift Nr. 11 957; 
dentsches Gebrauchsmuster Nr. 1 678443; 
schwdaeriache Fanmtschrift Nr. 254 269; 
franzdBisehe Peftntschrift Nr. 9S5222; 
britifiche Patentscmift Nr. 387 247. 



Hierzu 1 Blatt Zd c hnungen 



90'd 



TT2Z ICO 6t?6 



JlUSWJBITAOi LUFEBRHAH lMft 



DAS lt7S9f7 

KL.77B 31/10 
naut.a A 63b 




German Patent No. 1 075 997 
(Auslegeschrift) 



Job No.: 2668-84726 

Translated from German by the Ralph McElroy Translation Company 
910 West Avenue, Austin, Texas 78701 USA 



ZBICHNOIfCEH BLATT1 



AOSGABBTAG. 18. FEBRUAB I960 



DAS 1075 997 

el. 77 a 31/10 

A 63b 



A h 




fibkl ftblt.2 ftbb.3 




Mr. 7 fthb. 8 



903 730/71 



FEDERAL REPUBLIC OF GERMANY 
GERMAN PATENT OFFICE 
PATENT NO. 1075 997 
(Auslegeschrift) 

IntCL: A 63 b 

[German] CL: 77a 31/10 

Filing No.: L 20783 XI/77a 

Filing date: December 30, 1954 

Laid-open Date: February, 18 1960 

SWIMMING FINS TO BE ATTACHED TO THE FEET 

Inventor: Ernst Langhans, 

Hamburg- Wandsbek 

Applicant: Ernst Langhans, 

Hamburg- Wandsbek, Kurvenstr. 33 

Because the human body is inherently unsuitable for swimming and the powerful leg and 
back muscles can be used only incompletely and indirectly for the swimming movement, there 
has been no absence of attempts to eliminate this deficiency, wherein the surface area of the sole 
of the foot has been enlarged by devices so that they will take up a water pressure corresponding 
to the force of the leg and in this manner generate a more powerful propulsion force. This 
invention pertains to just this kind of device, which consists of a swimming fin to be attached to 
the foot and that is secured to the foot with belts or bands. 

A large number of such swimming devices are already known We can mention flaps, 
articulated about hinges, which spread apart with or without spring force, or fans which deploy 
under the water pressure. Finally, included herein are the rubber or plastic Hass-fins whose front 
tips bend, due to their elasticity* during movement of the leg, depending on whether the water 
pressure arrives from above or from below. 

While the pressure surface comes fully into play with these fins during kicking of the 
legs, the reduced pressure under the surface when drawing in the legs will cause considerable 
braking resistance due to the suction effect, which partially negates the valuable propulsion force 



when kicking the leg backward. In addition, this kind of fin cannot make sufficient use of the 
muscle power inherent in the leg, since it cannot exceed a particular size. These fins do not 
satisfy hydrodynamic requirements with regard to utilizing the leg forces and achieving the 
greatest possible efficiency. 

These disadvantages are to be corrected by the invention, in particular in that the reduced 
pressure under the fins is to be eliminated when drawing in the legs, and at the same time, the 
pressure effect on the fins is to be improved. Thus, the objective is to use one and the same 
surface as a pressure surface on the one hand, and on the other hand, as a reduced pressure 
surface, and to make use of the mutually contradictory requirements in an advantageous manner. 

This objective is achieved primarily by means of a nozzle-shaped gap in the fin surface 
that is located transverse to the longitudinal direction of the swimming fin and is bounded on the 
side by its edge strips. Preferably, this gap is located in the region of the toes or somewhat in 
front, or possibly also below or next to the sole of the foot. Thus, from the pressure side, water 
moves against the suction side and flushes away the dead space created at the suction side. Thus, 
a "circulation" forms around the front, flat part which has an inflow transverse to the fin motion 
and produces a propulsion force roughly like that of a ship propeller. 

Embodiments of the invention are presented in schematic illustrations in Figures 1-9. In 
these, attachment of the fins and other individual parts of no importance to explanation of the 
invention have been left out. 

Figure 1 shows a swimming fin with a gap 1, located transversely to its longitudinal 
direction, which extends laterally out to the edge strips 2. Of course, the gap can also be placed 
at a slant; it can be located in front of or even behind the toes, as Figure 2 shows; but it can also 
be located directly below or in the sole of the foot, as indicated in Figure 3. The lateral surfaces 
produced in this case can then have stand-alone flaps 3 — acting on one or both sides — or 
supplemental impact fins, in order to eliminate dead space below the surface of the fin. In 
Figure 4, the gap 1 is extended backward along the edge strip 2. Thus a tongue is formed which 
moves the stroke fin part 4 so that with every change in impact direction, the deflection is 
changed and thus a gap flow is produced at the front surface, designated as the guide fin part 5, 
that can be greater than for a simple gap. In Figure 5, the gap 1 of this tongue is placed slantwise 
to the fin's longitudinal direction in order to have room for the placement of the foot, and in 
Figure 6, the stroke fin part is broken down into individual louvers 4* that are located parallel to 
the direction of flow. In Figure 7, the stroke fin part itself has lateral edge strips 8. In Figure 8, a 
fin is presented that has a roughly trapezoidal outer shape. Finally, in Figure 9, we can see how 
the downward curved stroke fin part is held by tands 6 and the space below the sole of the foot is 
filled by an elastic flow-promoting guide 7. 
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With respect to the natural placement of the foot and to its force effect along the toes to 
the heel bone, the foot can be located at something of a slant relative to the longitudinal midline 
of the fin, as is illustrated in Figures 2 and 3, for example. But in addition, when viewed in the 
stroke direction, the fin can also form a small angle to the sole of the foot, so that the fin will fell 
roughly in the direction of the tibia, as if in Figure 9 the fin fells in the direction of the illustrated 
stroke fin part. 

The guide fin part is generally rigid except for the tip, which can be somewhat flexible. 
The fin structure is securely attached to the foot mounting. It has a contoured cross section, and 
in addition, the stroke fin part has a sharp edge at its tip. The impact and guide fin parts can also 
have any other outline form, e.g., that of a triangle, of a trapezoid, of a semicircle or that of a fish 
tail or similar shape, the latter with or without a zigzag edge. The size of the fin is adapted to the 
foot or leg force in correspondence with practical requirements. For walking on land, the front 
guide fin part can be of removable design. 

The edge strips are designed to be high enough so that flow cannot occur from the 
pressure side to the intake side. Any additionally-supplied reinforcing ribs are also placed in the 
direction of relative flow. 

The fins are attached to the feet in the known manner by leather or rubber belts, by tie 
bands or rubber suction and similar devices. Also, the entire swimming device can be placed in a 
shoe, where the toe or heel part can be cut away. In order to make use of the leg force to 
accelerate the swimming motion and not solely for the mass motion of the fin, the fin will be 
constructed to be as light as possible; instead of relatively heavy rubber, we can use 
fiberglass-reinforced plastics or the like, including fabrics that can be pulled over a frame, as a 
type of lightweight construction. 

Claims 

1 . Swimming fin which consists of a swimming surface extending out forward beyond 
the toes, reinforced with edge strips and possibly also with reinforcing ribs, and attached to the 
foot with belts or bands, characterized in that the fin surface has a nozzle-shaped gap (1) 
transverse to the longitudinal direction of the swimming fin, said gap being bounded on the side 
by the edge strips (2). 

2. Swimming fin according to Claim 1, characterized in that the nozzle-shaped gap (1) is 
located in the region of the toes or somewhat in front. 

3. Swimming fin according to Claim 1, characterized in that the nozzle-shaped gap (1) is 
located below or beside the sole of the foot. 
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4. Swimming fin according to Claims 1 to 3, characterized in that to form a stroke fin part 
(4) located within the fin surface which is acted on by the flow pressure, the transverse gap (1) is 
extended backward at its ends in the longitudinal direction of the fia 

5. Swimming fin according to Claims 1 to 4, characterized in that the gap (1), located 
between the stroke fin part (4) and the front part (5) of the swimming fin acting as guide fin, is 
positioned diagonally to the fin's longitudinal direction. 

6. Swimming fin according to Claims 1 to 5, characterized in that in the fin surface 
extending out to the heel of the foot, supplemental impact fins (3) are provided on both sides of 
the foot. 

7. Swimming fin according to Claims 1 to 6, characterized in that the deflection of the 
stroke fin part (4) is limited by bands (6) or stops. 

8. Swimming fin according to Claims 1 to 7, characterized in that the dead space forming 
between the sole of the foot and the stroke fin part (4) is filled by an elastic, flow-promoting 
guide (7). 

9. Swimming fin according to Claims 1 to 8, characterized in that the stroke fin part is 
divided into several louvers (4 1 ) located in the direction of flow. 

10. Swimming fin according to Claims 1 to 8, characterized in that the stroke fin part (4) 
has one reinforcing strip (8) extending above and below the fin thickness. 

11. Swimming fin according to Claims 1 to 10, characterized in that the surface of the 
swimming fin forms an angle with the surface of the sole of the foot, said angle roughly 
corresponding to that formed, with the foot extended, between the sole of the foot and the 
imagined longitudinal axis of the lower leg. 

12. Swimming fin according to Claims 1 to 1 1, characterized in that the axis of the 
swimming fin located in the direction of flow forms an angle with the longitudinal direction of 
the foot. 

13. Swimming fin according to Claims 1 to 12, characterized in that the guide fin part (5) 
is elastically flexible at the front end. 

14. Swimming fin according to Claims 1 to 13, characterized in that the guide fin part (5) 
is of removable design. 

15. Swimming fin according to Claims 1 to 14, characterized in that the front edge of the 
guide fin part (5) lies at a slant to the swimming fin longitudinal direction and terminates in a 
lateral tip. 

16. Swimming fin according to Claims 1 to IS, characterized in that stroke fin part (4) 
and guide fin part (5) have an arbitrary shape other than a square or trapezoid. 
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